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Title ; On a Procedure for Testing Carbon Structural Steel for Tendency to 


Deformation Aging 


Orig Pub : Termicheskaya obrabotka metallov (MVIU, 70). M., Mashgiz, 1956, 64-76 


Abstract : The conditicns under which the tendency of carbon structural steel to de- 
formaticn aging manifests itself mest clearly are explained. These 
conditions are brought about by the following combination of treatments: 

1) cuttizg specimens from the head portion of the ingot along the rolling. 
length “in @ direction perpe= cular to the direction of the rolling; 

2) prior compression of the specimens by 10%; 3) artificial aging, at 

250° for 1 hour and 4) testing for impact: at the temperature of the upper 
threshold of cold-brittleness of the steel. The authors deem it advis- 
able to use the ratio of impact viscosity before and after aging a8 4 
measure of brittleness produced by the aging. 
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Bd. (title page ): 
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sor; Ed. (inside book): Yegorkina, Liked 


5,500 copies printed. 


Doctor of Technical Sciences, Profes- 
Tech. Ed.: Tikhanov, A. Ya. 


PURPOSE: This book is intended for engineers and technicians in the machine - 


pbuilding industry, scientific workers at researc 


h institutes and {industrial 


laboratories, and for students taking advanced courses at higher technical 


institutes. 


COVERAGE: This collection of articles is 
and automation of heat-treating processe 


devoted to problems of mechanization 
s and to investigations of the mechan 


ical properties of metals and alloys 2s affected by their composition and by 


heat-treatment conditions. 
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er Technical Institute imeni Bauman), the Vsesoyuznyy zaochnyy politekhnich- 
eskiy institut (All-Union Correspondence Polytechnic Institute), The L'vovskiy 
politekhnicheskiy institut (L'vov Polytechnic Institute ), and the Stalingrad- 
ekiy mekhanicheskiy institut (Stalingrad Mechanical Institute). For references 
and further coverage, see Table of Contents. 
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Pogodina-Alekseyeva, K.M., Candidate of Technical Sciences, Docent; Krotkova, 
Ye.Ye., Candidate of Technical Sciences. Effect of Actual Grain Size on the 


Aging of MSt.3 Structural Steel 5 


@ Author's conclusions: 1. In MSt.} steel with a coarse grain, obtained by super 
heating (normalization at 1350°C. for 7 minutes) the upper threstiold of cold 
shortness is 80° higher than in steel normalized at 920°. The energy absorb- 

ed in the fracturing of the superheated steel in the pasty state was as low 

as 19 kilogram-meters, while in the case of specimens normalized at 920° it 
exceeded 30 kg-m. The sharp difference in the properties of superheated and 
normalized steel is preserved even after subsequent treatment, such as cold 
pardening with a reduction of 10 percent. snenching at 700°, strain aging jand quench 
aging, although these treatments produce effects in varying degree. 
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Eds. (Title page): Sokolov, N.V., Professor and Larin, M.N., Doctor of Technical 
Sciences, Professor; Eds. (Inside book): Glikin, N.M., Docent; and Brushteyn, 
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Sokolova, T.F.; Managing Ed. for Literature on Metal Working and Machine- Tool 
Manufacture (Mashgiz): Beyzel'man, R D., Engineer. 


PURPOSE: This book is intended for students at vtuzes specializing in fields other 
than machine building. 


COVEAGE: This is a textbook presenting basic data on the structure and properties 
of metals and alloys, 85 well as methods of producing and processing them. 
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The Technology of Metals s0V/1337 
Buch matters as casting, forging, welding, and heat treatment are discussed. 
Modern equipment for all types of metal treatment is described. The seven 
broad divisions of the book are as follows: metallurgy of ferrous and non- 
ferrous metals; essentials of physical metallurgy and heat treatment; casting; 


metal forming; welding and flame cutting; machining; nonmetallic materials. No 
personalities are mentioned. ‘There are 33 references, all Soviet. 
TABLE OF CONTENTS: 
Preface 3 
PART I. METALLURGY OF FERROUS AND NONFERROUS METALS 
(Vv. V. Arkhipov, Candidate of Technical Sciences, Docent) 
Introduction 5 
Ch. I. Fuel and Refractory Materials 6 
1. Fuel 6 
2. Refractory Materials 10 
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2. Preparation of ores for smelting 16 

3. Working principle of the blast furnace 19 

i. Auxiliary structures for blast furnaces 21. 

5. The blast-furnace process oh 

6. Operation of the blast furnace 31 

7. Products of the blast-furnace process 3h 
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Ch. V. Production of Aluminun 
PART II. PRINCIPLES OF PHYSICAL METALLURGY AND HEAT TREATMENT 
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Ch. I. Structure and Properties of Metals 
Basic properties of metais 
Atomic and crystalline structure of netals 
Properties of crystalline bodies 


Primary crystallization 
Secondary crystallization 


pariah as 


Ch. II. Structure and Properties of Metallic Alloys 
1. Concept of metallic alloys 
2. Primary and secondary crystallization of alloys 
3. Constitution diagrams of two-component systems 
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properties of alloys 128 
5. Constitution diagrams of three-component alloys 129 
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Recovery and recrystallization 163 
4, Effect of hot forming on the structure and properties of metals 166 
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Ch. VI. Essentials of the Theory of Heat Treatment 168 
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Ch. X. Nonferrous Metals and Alloys 228 
1. Aluminum and its alloys 228 
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3. TMtanium and its alloys 235 
4. Copper and its alloys 236 
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Ch. I. General Information eo1 
Ch. II. Mold and Core Materials 253 

1. Demands made upon mold and core materials 253 
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2. Characteristics of the basic and auxiliary raw materials 

3. Classification and characteristics of mold and core compositions 
Coatings, paints, and other auxiliary materials 

5- Preparation of mold and core compositions 
Basic types of equipment for preparing mold materials and 
compositions 


Ch. III. Preparation of Patterns and Core Boxes 
1. Basic function of the pattern equipment 
2. Metal patterns and core boxes 
3- Function of templets and preparation of pattern equipment 


Ch. IV. Manual Molding 
Molding tools and equipment 
Flasks 
Gating system 
Methods and types of manual molding 
Molding in flasks 
Molding with templets 
Other types of molding 
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: Ch. V. Machine Molding 281 
1. Molding machines and their purpose 281 
2. Types of molding machines 285 
Ch. VI. Production of Cores and Assembly of Molds 288 
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2. Mechanized production of cores 290 
3. Drying of molds and cores 292 
4. Assembly of molds 295 
Ch. VII. Metals and Alloys as Casting Materials 296 
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Conversion by annealing to pearlitic malleable iron 


Production of Steel Castings 
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Charge materials and melting devices in the production of 
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Ch. XI. Production of Castings from Nonferrous Metals and Alloys 
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Ch. XII. Shaking-out, Chipping, and Cleaning of Castings 
1. Shaking-out of castings 

2. Chipping and cleaning of castings 

Ch. XIII. 


Special Methods of Casting 
- Casting in metallic molds (chill casting) 
Pressure casting 
Centrifugal casting 


Precision (investment) casting 
Shell molding 


Ch. XIV. Quality Control in Casting. Rejects and Means of Prevent: 
Them. Elimination of Casting Defects 
i. 


Problems of quality control and its organization. 
of defects according to GOST 
2. 


Correction of casting defects 


ing 
Classification 


PART IV. FORMING OF METALS 
Ch. I. 


General Information (Yu. V. Shukhov, Candidate of Technical 
Sciences, Docent) 
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Ch. II. Theoretical Principles of Metal Forming (Yu.V. Shukhov) 355 
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Card 13/23 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341520018-6" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341520018-6 i 


ee nrowninen RST ITE AG TPIT OE OR RESON RET ena oar mera 
The Technology of Metals SOV/1337 
Ch. IX. Cold Die Forging and Stamping (Yu.V. Shukhov) 438 
1. Cold drop forging 438 
2. Nature of the stamping process and basic Operations £ 
3. Stamping dies aks 
4. Stamping equipment 4LB 
PART v. WELDING, SOLDERING, AND FLAME CUTTING OF METALS 
(G. D. Shevchenko, Candidate of Technical Sciences, Dogent) 
Ch. I. General Information 457 
1. Classification of welding methods, welded joints, and seams 457 
2. Weldability of metals and alloys 458 
3- Phenomena in pressure welding 460 
4. Phenomena in chemical, electric, and electrochemical welding 462 
9+ Structural changes in fusion welding 463 
6. Heat treatment of welded joints 465 
7. Stresses and strains in welding 466 


Card 14/23 


HS eae Si Ryd seks 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341520018-6" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341520018- 


ee weap has Ree Sod 45 REE 
ZORAT LPS AR RANTES Y EE RE RUPERT 3 EOE OES ak 1$5 SEALE 
OD PARLEY 1 TSE SOF TERRE Sp EOLA RR LEIS EY EE SE SAREE BETS aamaenn 


The Technology of Metals 50V/1337 
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Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 1], p 219 (USSR) 


AUTHORS: 


TITLE: 


Pogodina~Alekseyeva, K.M., Krotkova, Ye. Ye. 


ME OI NES Fen ae Big ipe i; Tai Te 


The Effect of Actual Grain Size on Processes of Aging in MST.3. 
Structural Steel (Vliyaniye velichiny deystvitel’nogo zerna na 
stareniye stroitel'noy stali MSt.3:, 


PERIODICAL: V sb.: Term. obrabotka i prochnost' metallov i splavov. Moscow, 


_ ABSTRACT: 


Card 1/2 


Mashgiz, 1958, pp 5-18 


The hardness and the a, (resilience) of killed open-hearth MSt.3 
steel of standard composition were investigated after the steel had 
been subjected to various forms of treatment while in a state of pre~ 
liminary overheating (normalization at 1350°C for a period of 7 min), 
as well as after normalization at 920° which was carried out in order 
to obtain different grain sizes. It was established that overheating 
reduces the quantity of work required to fracture a specimen in an 
impact test to a value of 19 kgm, the difference in properties of over- 
heated and normal steel remaining practically unaffected by various 
forms of heat treatment. Although, unlike fine-grained steel, the 
coarse-grained steel is less susceptible to brittleness reailting from 
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SOV/137-58-11°23378 
The Effect of Actual Grain Size on Processes of Aging (cont. ) 


tempering, work hardening, and thermal aging, its mechanical properties are 
affected by strain aging to a greater degree. However, the displacement of the 
upper threshold of cold shortness is identical in both cases. The effects of strain 
aging are connected with processes of cold hardening: As the ductility diminishes 
during cold working, the tendency toward brittleness during subsequent aging 
increases. 


M. G. 
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SO0V/58-59-9-20253 
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 9, p 111 (USSR) 


AUTHOR: Pogodina-Alekseyeva, K. 


TITLE: “The Effeot of Ultrasonic Waves on Changes in Solid -State Metals 


PERIODICAL: In the symposium: Sovrem, splavy i ikh term, obrabotka, Moscow, Mashgiz, 
1958, pp 48 - 61 


ABSTRACT: The author studied the effect of ultrasonic waves (UW) on the heat 
aging of commercially pure Fe and on the annealing of steel of the 
"JOKHNZA" grade, The Fe samples, quenched at 710°C in water, were 
soaked for various stretches of time at 100°C, after which they were 
subjected to the impact test. It is shown that UW accelerate the aging 
process, Thus, in the case of Fe samples unexposed to UW, the first 
hardening sets in after 15 minutes of soaking, while in the case of ex- 
posed samples,it sets in after 7 minutes. Exposing the samples of 
"OKHNZA" steel to UW during annealing leads to some reduction in hard- 
ness and increase in toughness. It is also noted that UW accelerate the. 
heating of metal, This fact can be used in order to intensify heat-treat- 
ment processes. ‘The bibliography contains 21 titles. 

Card 1/1 Ye.G. Ponyatovskiy 
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AUTHORS: _Pogodina-Alekseyeva, K. M+ Pogcdin-Alekseyev, &- z, 32-2-28/66 


TITLE: The Brittleness of Steel Produced by Testing Processes and 
the Mothods for its Determination (Khrupkost! stali, vy2- 
vannaya protsessom ispyteniya, i metodika yeye vyyavieniya). 


PERIODICAL: Zavodskaya Laboratoriya, 1958, Vol. 24, Nr 2, pp. 198-201 
(USSR). ; 


ABSTRACT: A typical phenomenon of embrittlement caused by testing pro-~ 
cesses is represented by the blue shortness of steel, as a re- 

sult of which the flexure strength passes through a mininum at 
540° C, but increases agein with further heating. The obtained 
values of flexure strength ere represented graphically. It is 
near at hand to consider this phenomenon & result of the 
structural modifications of the steel caused by temperature 
changes. From the experimental results it is found, however, 
that this is not the case, because of the fact, that the ex- 
perimental samples, which were kept at a corresponding ten- 
perature during 1 hour, showed no modification after cooling 
down to room temperature. Experiments proceeding from the 
assumption of a aiffusion process, that it is say of an ex- 

Card 1/2 isting time effect, furnished the same result. For the purpose 
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32-2-28/60 


of clarifying the enbrittlement phenomena experiments were 
also made investigating the cold shortness of steel. After 
all investigations having had no positive result the plastic 


deformation occuring 
and it was found, 


a variety of its aging by a 
vals of the embrittlement 0 
results are represented graphically. 


in the testing process was investigated 
that the blue shortness of steel represents 
eformation. 
f steel were investicated and the 


for further investigations for the purpose of clarifying the 


embrittlement of 3teel 


are given, @>& 


of the problem, whether the cause is represented by the de- 
formation process, or py the preceding structural changes. 


There are 5 figures. 


AVAILABLE: Library of Congress 
1. ‘Steel-Temperature factors 
Enbrittlement 
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2, Steel-Test methods 3+ Steel- 
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AUTHORS: Pogodina~Alekseyeva, K.M., Krotkova, Ye.Ye, 32e-DMod mh 3/67 
ean SLRS RET NE - 
TITLE; The Application of tne Miorchardneas Metinod for the Detennination 


of Building-Steel Hardening in Cold Hardening and Defomnation 
Aging (Primeneniye metoda mikrotverdosti dlya opredeleniya 
uprochneniya stroitel'noy stali pri naklepe i deformatsionnom 
starenii) 


PERIODICAL: Zavodskaya Laboratoriya, 1958, Vol. 24, Nr, pp. 470-473 (USSR) 


ABSTRACT: D.D. Papshev (Ref 1) demonstrated the applicability of the micro- 
hardness method for the determination of hardening in plastic de- 
formation. G.A. Asinovskaya and A.I. Kostenko (Ref 2) said that 
in investigations of the therm] aging of metals determination of 
microhardness mist be carried out in the center as well as on the 
grain boundary. Acsoriing to G.Ya.Vasil'yev (Ref 3) the differ- 
ence betwsen the microharainass o° the center and the grain bound- 
ary vanishes in the case of an increase of the grain. Investiga- 
tions of the influence exerciged by static ani dynamic pressure on 
the process of the following mechanical aging of building steel 
were carried ot by applying the method of determining microhari~ 

Card 1/2 ness, on which occasion polished section samples of MSt 3 steel 
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The Application of the Microkaziness Method for the 32> 2h 3/67 
Determination of Building-Steei Hardening in Cola 
Hardening and Deformation Aging 


(0.14% o, 0.57% Mn, 0.27% si, 0.070% Cr, 0.020% gs, 0.027% P, 

0.010% No) were used. Aging tests were carried o:t for 1 hour at 
250° in a saipeter bath or at 20° for thras months ‘n alr. Deterni-- 
nations of microhaninags wre oarrlad out on ths PMD.3 apparatus, 

in which case the influence sxercised by cold hardening, which vas 
Produced by the treatment of the sampi#, was reduced by etching with 
a 5% nitric acle solxtion. The results obtained are given in tables 
and it may be aesan from them that, in the cage of low aegreeg of 
pressurs, matniy tha eenter and not the grain boundaries harjen, 
@sp2cially in the cage o2 impact deformation, After a static pres- 
Sure treatment M2ronariness ig higher than after dynamic treat- 
ment. In the ease of artificial aging the grein bousdacies hardg- 
ened in the first piace, whereas in the 3as3 of natural aging harji- 
ening took plac: more im the center of the ferritz. From the results 
Obtained i+ te Maciuied that for the inves tigations descrived thig 
method is sufficiently &imgis ard accurete, Therz ars 3 figures, 3 
tablas, ana 4 refarencas, -- which are Sertes:, 


ASSOCIATION: Va esoyzznyy z&ochnyy politekhnicheskiy try titut (All-Union Corres- 
pondercs Polytechnic Institute) ; 


Card 2/2 1. Stee]~-Hardening 2. Hardness--Measurement 3. Steel--Test methods 
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» K. OM, 
TITLE: Effect of Preliminary Natur 
Artificial Aging 
PERIODICAL: Metallovedeniye i termiche 
1960, Nr 2, pp 7-12 (USSR) 
ABSTRACT: In order to determine the 
Specimens were Prepared fr 
containing 0.04% c, 
C in a lead bath ( 
cold water, 


after quenching 71.7 Rp: 
at 20° © ina thermostat 
changes) with 2; 12; 2h; 
Immediately after natural 
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Effect of Preliminary Natural Aging Period T7 
on Artificial Aging of Commercial Iron S10» 


aging in boiling water for 10; 20; 40 min, and 1; 2; 
and 4 hr after which hardness and impact strength 
were determined, Since capacity of the impact 
testing machine MK-30 (26 kgm) was insufficlent to 
fracture any of the specimens, they were characterized 
not by impact strength but by impact plasticity 
expressed by the angle of bending. Figures 1 and 2 
illustrate these tests. 
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